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STUDENT HANDQJT

MA NTAIN THE K18 HYCRALLI C SYSTEM

LEARN NG ABIJECTI VES

1. Termnal Learning (bjective: QGven an M48/18, required tool s, test
equi prent, shop supplies, TM 2320-20/ 12, and Suppl enent, per infornation
contained in the references, naintain the MKI18 hydraulic system (7.3.3)

2. Enabling Learning (bj ecti ves:

a. Gven an MK48/18, required tools, shop supplies, repair parts, test
equi pnent, TM 2320-20/12, and Suppl enent, per infornation contained in the
ref erences, diagnose a nal functioni ng MK18 hydraul i ¢ systemwherein the:

(1) Mast will not tilt down (renote and nanual ). (7.3.3a)

(2) Roller jack wll not |ower or raise (renote and nanual ).
(7.3.3b)

(3) Mast under aload wll not tilt up or tilts up slowy (renote
and manual ). (7.3.3c)

(4 Wnch wll not wnd out (renote and nanual ). (7.3.3d)

(5 Qossbeamchain wll not nove in or out (renote and nanual ).
(7.3.3¢)

b. dven an M48/18, required tools, shop supplies, repair parts, test
equi pnent, TM 2320-20/12, and Suppl enent, per information contained in the
r ef er ences:

(1) Adjust the nmast chains. (7.3.3f)

(2) Replace the crossbeamchains. (7.3.3Q)
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(3) Adjust the crossbeamchain tubes. (7.3.3h)

QJTLI NE

1. PRNJPLES (F CPERATI ON CF THE MK18 HYDRALLI C SYSTEM

a. The K18 lift systemis designed to | oad and unl oad | SO ANS
containers wth a weight of up to 45,000 pounds or, with the hel p of the
w nch, the ribbon bridge and bridge erection boat and cradl e.

b. Hydraulic fluid to power the MKI8 hydraulic systemis supplied by the
M48 which is capabl e of supplying hydraulic fluid at 3,250 pounds per square
inch (psi) or arate of sixteen gallons per mnute (gpnm). A 3,250 psi, the
flowis zero and at 16 gpm the pressure is close to zero.

(1) Before the hydraulic fluid is introduced to any hydraulic
conponent in the MKI8 hydraulic system it first passes through the hydraulic
inline filter.

(2) Ater filtering, the fluid then goes to the energency shut of f
val ve (SVW9) and passes through it to get to the directional control val ves
(SVL thru SV7), which can be operated either electrically or nechanically.
Wien a directional control valve is actuated, it allows hydraulic fluid to
flowto the applicabl e cylinder or wnch notor and the operation occurs.

(3) After actuating the directional control valves, the fluid nust
pass through the pressure control val ves. Those val ves are | ocated
t hroughout the hydraulic systemand |imt the pressure at each cylinder to
the pressure required for the cylinder to performits function. The
hydraul ic pressure is kept as | ow as possible for operator safety and to
increase the life of the cylinder.

(4) During operation of the main cylinder to extend or retract the
inner nast assenbly, fluidis directed at a pressure of 2,058 psi to the
operating end of the nain cylinder. A pilot control check val ve prevents the
cylinder fromretracting in the event of a loss of fluid pressure.

(5) Wen the crossbeamcylinders are actuated to lift an 1 SO ANS
container, fluidis directed to the operating end of the crossbeamcylinders
at a naxi numpressure of 3,250 psi.

(6) Two 6 inch bore tilt cylinders provide the lifting power required
totilt the mast froma horizontal to a vertical position and power to
support the nast assenbly as it is lowered fromthe vertical to the
hori zontal position. Huidis directed to the operating ends of the tilt

V-2



cylinders at a naxi numpressure of 3,250 psi by atilt cylinder directional
control sol enoid val ve.

(7) Wen the vehicle is placed in the contai ner node and on a hard
surface such as a pier or parking lot while loading a full container, the
roller jack assenbly should be | owered for additional support to the MK1S8.
Huidis directed to the operating end of the roller jack cylinder at a
naxi num pressure of 3,250 psi.

b. If aribbon bridge or bridge erection boat and cradl e are bei ng
| oaded, the MK18 nust be in the bridge/boat node. This is the only tine the
hydraulic wnch is used. To configure the MKI8 for the different nodes, the
operator nust followthe steps in T™M 2320-10/ 11 Suppl enent 1.

(1) The vehicle is equipped wth a wnch which is hydraulically
operated, has a capacity of 10,000 pounds and is controlled electrically
through the renote control unit (RAQJ) or by the manual control |evers.

(2) The wnch notor operates on hydraulic fluid supplied by the M48
whi ch provi des nore than enough pressure and vol une to operate the w nch.

(3) Awsafety feature of the wnch is the wnch brake. During
operation, the wnch brake nust receive a hydraulic fluid pressure of 225 psi
before it wll release the cable spool to pay out the cable. In the event
that hydraulic pressure is lost, the brake will |ock and prevent the | oad
fromdropping. The brake wll remain on until hydraulic pressure is restored
to above 225 psi.

2. | DENTH CATION  LGCATI AN AND FUNCTT ON G- THE GOMPONENTS BMPLOYED | N THE
M18 HYCRALLI C SYSTEM

a. Hydraulic In-Line Hlter. As wth the MKI5 and MK17, hydraul i ¢ power
tothe MKI8 is supplied by the MK48. The fluid first passes through an in-
line, ten-mcron filter |ocated behind the junction box. The cartridge is
initially changed after fifty hours of operation and then semannual |y or
whenever contamnation i s suspected in the hydraul ic system

b. BEwrgency Shutoff Valve (S\9). The energency shutoff valve (SW) is
an electrically control |l ed spool valve that is nounted behind the MK18' s t ool
box. Wien current flowto this valve is stopped, the val ve disables the M18
hydraul i c systemby directing all the hydraulic fluid delivered by the M48
back to the MK48 via the return line, before the fluid can reach any ot her
conponent .




c. Wnch Assenbly. The w nch assenbly is | ocated on the underside of the
lift mast and consists of a wnch notor, gear box assenbly, spool assenbly
and brake assenl y.

(1) The wnch notor converts hydraul i c power supplied by the Md48 to
nechani cal power to turn the gear box. The speed of the notor is determ ned
by the flowrate of the fluid and the torque devel oped by the notor is
determned by the fluid pressure.

(2) The wnch notor drives the gear box which has a spool attached to
it. The gear box is housed in the seal ed spool and runs in an oil bath
i nsi de the spool .

(3) The spool stores the cable, unw nds the cable when WNCH QUJT i s
sel ected and w nds the cabl e when WNCH IN i s sel ect ed.

(4) The w nch brake assenbly is nounted between the w nch not or
and the gear box/spool assenbly by splined shafts. The brake is a spring-
| oaded stator/rotor and applies braki ng power whenever hydraulic pressure to
the winch falls below 225 psi. Wth the brake applied the wnch wll not
turn.

d. Wnch Pressure ntrol Valve. The wnch pressure control valve is
nounted on the |l eft nounting bracket of the wnch and has three functions.

(1) Hrst, it limts the speed of the wnch notor during unl oadi ng
operations to conpensate for the wei ght of the ribbon bridge or boat and
cradle. Speed Iimting is acconplished by limting the hydraulic pressure on
both sides of the hydraulic winch notor. The preset pressure is 3,625 psi.
This setting is the sumof the input and out put pressures of the w nch notor.
During | oadi ng operations, the pressure control valve allows free flow
W thout pressure limtations to the notor.

(2) The second function of the w nch pressure control valve is to
rel ease the brake during w nch operations whenever fluid pressure to the
W nch exceeds 225 psi .

(3) The third functionis to stop the notor immedi ately if hydraulic
pressure to the wnch is lost. This is acconplished in tw ways:

(a) first, the valve wll not open and allowthe notor to
function; and

(b) second, the brake wll activate.



e. Wnch Gabl e Tension Sol enoid Val ve (SV8). The w nch cabl e tensi on
sol enoid valve is |l ocated beside SV10 (tilt over center sol enoid val ve) on
the second cross nenber fromthe front of the MKI8. It is a two-position
sol enoi d val ve used to stop the flowof fluid to the wnch notor if the cable
becones sl ack during w nch out operations, thus preventing the cable from
becomng entangl ed on the w nch spool .

f. FRunctional Gontrol Valve Manifold (SV1-SV7). Each naj or hydraulic
assenbly is controlled by a function val ve whi ch nay be el ectrically or
nechani cal |y operated. Wen a functional control valve is actuated, it
allows hydraulic fluid to flowto the applicabl e assenbly and al | ows t hat
assenbly to function. There are seven functional control val ves, each wth
an A and a B side, attached together to forma nanifold. The functional
control valve nanifold is nornmally used in the event of a renote control unit
nal function or for configuration purposes.

g. Bridge Lock Gylinder. The bridge lock cylinder is stowed on the right
side of the nain nast frane. It is athree inch bore cylinder that is used
only in the bridge/ boat node. Part of the bridge | ock assenbly nust be
nanual |y positioned when it is required for use. Two hydraulic lines are
connected to the cylinder by qui ck-di sconnect fittings on one end, and two
qui ck-di sconnect fittings on the left lift (tilt cylinder) nast assenbly on
the other end. Wien not in use, the two hydraulic lines are stowed in the
tool box.

h. Tilt G/linders. There are two tilt cylinders, one on each side of the
lift mast. They are six-inch bore cylinders that raise and | ower the lift
nast assenbly. Huid is directed to the operating end of each cylinder at a
naxi numpressure of 3,250 psi. The tilt cylinders can be operated wth the
RJin either the contai ner or bridge/ boat node.

i. Tilt Glinder Pressure Gontrol (Burst) Valves. There are two tilt
cylinder pressure control val ves, one on the piston end of each tilt
cylinder. The valves, which are al so called burst val ves, have two
functi ons.

(1) Hrst, they limt the speed at which the tilt cylinders can | ower
to conpensate for the weight of the unit being | oaded. Speed limiting is
acconpl i shed through the val ve by nai ntai ning a mni num pressure of
approximately 1,100 psi on the return side of the cylinder.

(2) The second function is to stop the cylinder fromextendi ng or

retracting if pressure is lost. The pressure control val ve operating
pressure is set at the factory and shoul d never be changed.
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j. Tilt G/linder Qver CGenter Sol enoid Valve (SV10). The tilt cylinder
over center sol enoid val ve (SV10) is | ocated besi de SV8 on the second cross
nenber on the front of the MKI8. Wen | oadi ng or unl oadi ng 1 SO ANS
containers, SVI0 limts nast novenent past 90 degrees if the operator is
using either the RlUU or the nanual controls. This valve is not functional in
the bridge/boat node; therefore, the nmast will tilt past 90 degrees for
bri dge and boat cradl e operati ons.

k. Min G/linder. The nmain cylinder is located in the center of the
inner mast. It is a six-inch bore cylinder that extends and retracts the
i nner nast assenbly. The cylinder end is connected to the inner nast and the
barrel end is connected to the frane of the lift nast. Huidis directed to
the operating end of the cylinder at approximately 2,050 psi.

|. Min G/linder Pressure Gntrol Valve. This valve is nounted on the
nai n cyl inder and has two functions.

(1) Hrst, the valve limts the speed at which the cylinder retracts
during unl oadi ng operations to conpensate for the weight of an | SO ANS
container. Speed limting is acconplished by nai ntai ning a mni num pressure
of approxinately 870 psi on the return side of the cylinder.

(2) The second function of the valve is to stop the nain cylinder
(lock it in place) if hydraulic pressure is lost during retraction. Wen
using the ROJ the main cylinder wll only function in the contai ner node.

m Min Glinder FAlot Gontrol Check Valve. It is nounted on the
crossnenper wth the wnch (SV8) and tilt over center sol enoid val ves (SV10).
The pilot control check val ve ensures that the nain cylinder does not retract
when fluid pressure is lost. |If pressure is |ost, the check val ve cl oses and
bl ocks the return of fluid fromthe cylinder. Wth the return bl ocked, the
cylinder cannot retract, rendering the cylinder inoperable.

n. QossbeamGylinders. The two crossbeamcylinders are three inch bore
cylinders and are located in the sliding carriage assenbly. The |eft
cylinder provides lifting power for the right crossbeamchain and the right
cylinder provides lifting power for the | eft crossbeamchain.

0. QossheamGylinder Pressure Gontrol Val ves. Each crossbeam cyl i nder
has a dedi cated pressure control valve nounted on it. The val ves have two
functi ons:

(1) Hrst, the valves limt the speed at which the cylinder can
extend during unl oading of an | SO ANS contai ner to conpensate for the wei ght
of the container. Speed limting is acconplished by nai ntai ning a mni num
pressure on the return side of the cylinders.
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(2) Second, the val ves prevent the cylinders fromextending if
hydraul ic pressure is | ost because of a hydraulic supply line break or a
hydraul i ¢ power | oss.

p. Roller Jack G/linder. This three inch bore cylinder provides the
power required to raise or lower the roller jack assenbly | ocated at the rear
of the MKI8. The roller jack assenbly provi des additional rear support
during | SO ANS contai ner | oadi ng and unl oadi ng operat i ons.

g FRoller Jack Dual Check Valve. The roller jack dual check valve is
| ocated on the left side of the nmain frane above the roller jack assenbly.
The purpose of the roller jack dual check valve is to ensure that the roller
jack is locked in place when no fluid is flowng to or fromthe roller jack
cylinder. Wen no fluidis flowng, the dual check val ve cl oses both
hydraulic lines and | ocks the cylinder in position. Wen hydraulic fluidis
directed to the cylinder, the val ve opens and fluid is free to fl ow

3. CGRGAN ZATI ONAL WA NTENANCE RESPONS Bl LETTES FAR THE K18 HYCRALLI C SYSTEM

a. Qganizational nai ntenance personnel have the responsibility of
troubl eshooti ng nal functions of and inspecting all of the hydraulic
conponents and repl aci ng nost of them However, repair of the individual
conponents is nmainly the responsibility of a third echel on nai nt enance
organi zation, such as Mitor Transport M ntenance (o.

b. Lubrication of the MKI8 is prinarily the responsibility of the
operators or crew However, repl acenent of the pressure line filter and the
w nch gear box oil is the responsibility of the organizational nantenance
mechani c.

c. Athough repair of all these conponents cannot be taught during this
class due to tine constraints, the procedural steps for troubl eshooti ng,
i nspecting and repl aci ng each of the conponents are covered in the technical
nanual s that pertain to this vehicle and acconpl i shnent of the procedure
shoul d present no special problens for you.

4. REPARA FALLTY 18 HYDRALLI C SYSTEM

a. Detailed instructions for diagnosing a nal function and repair of the
MK18 hydraul i c systemare contai ned i n TM 2320- 20/ 12A and Suppl enent 1.
Carefully read and fol l owthose instructions to effect the diagnostic
procedures required to diagnose and repair a nal function on the hydraulic
systemon the training aid vehicle to which you have been assi gned.

b. W cannot dial afault into or "bug" the hydraulic systemas we did
the electrical system Therefore, when you reach a predetermned step in the
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di agnostic procedures, the instructor wll informyou that you have a readi ng
that is not wthin specification (too high, too low etc). Fomthat point
on, you wll proceed accordingly, as if that condition does exist. Wen you
have determned that a conponent requires replacenent, you wll notify the
instructor and point out that conponent to him He wll advise you if you
have correctly diagnosed the nal function and determned the repairs required
to correct the nal function and naster that particul ar task.

c. Record all pressure, voltage, and neasurenent readings in the spaces
provi ded i n your student handout .

d. Have the instructor assigned to your teamcheck your work and initial
at each point designated in this student handout .

e. D agnose the Mal function "Mast WII Not Tilt Down (Renote and Manual )"

(1) Check the lines and fittings for | eaks and danage.

(2) Install a pressure gage between the tilt down Iine and
directional control valve nanifold.

(3) Mnually operate the TILT DOM | ever on the directional control
val ve.

(4) Check for a mnimumpressure of 900 psi. Record the readi ng.

(5 Install pressure gages at two test points on the right tilt
cyl i nder.

(6) Mnually operate the TILT DOM | ever on the directional control
valve. Record the readings. FORMRD REAR

STAP Have instructor initial.

f. Dagnose the Mal function "Mast Uhder Load WII Not Tilt W or Tilts U
Sowy (Renote and Manual )"

(1) Check the lines and fittings for | eaks and danage.

(2) Mnually operate the over center limt swtch to ensure swtch
SVI0 is not stuck. Attenpt to nmanually operate the TILT UP | ever on the
directional control valve to see if the problemstill exists.

STAP Have instructor initial.

(3) @onfigure the MK18 for the bridge node.
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(4) Install pressure gages at the test ports on the right tilt
cyl i nder.

(5 Mnually operate the TILT WP | ever on the directional control
valve until the right cylinder reaches the end of its travel. Gontinue to
operate until the pressure reaches its naxinum Check for a nini num pressure
of 3,200 psi on the front gage and a naxi numof 100 psi on the rear gage.
Record the readings. FORMRD REAR

(6) Repeat the test for the left cylinder. Record the readi ngs.
FCRWARD REAR

(7) Install a pressure gage between the RGHT TILT WP Iine and
sol enoi d val ve SVI10.

(8 Mnually operate the TILT UP I ever on the directional control
val ve and check the pressure. Record the readi ng.

(9) Repeat the test for the left tilt cylinder. Record the readi ng.
ST? Have instructor initial.

g. D agnose the Mal function "Rght Chain WIl Not Mwve In or Qut (Renote
and Manual )"

(1) Gnheck the lines and fittings for | eaks and danage.
(2) Check the chain for alignnent.

(3) Install pressure gages between the directional control val ve
nani fold and the hand lines for the right cha n crossbeamcylinder.

(4) Mnually operate the RGIT GHAN QJT | ever on the directional
control val ve and check the pressure. Record the readings.

aJr I'N

(5 Install pressure gages between the flexible Iines and the right
chai n crossbeam cyl i nder.

(6) Mnually operate the RGHT GHAN QJT | ever on the directional
control val ve and check the pressure. Record the readings.

adr I'N
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(7) Install a pressure gage at the test point on the right chain
crossbeam cyl i nder .

(8 Mnually operate the RGIT CHAIN QJT | ever on the directional
control val ve and check the pressure. Record the reading.

STAP Have instructor initial.

h. D agnose the Mi function "Roller Jack WII Not Lower or Raise (Renote
and Manual "

(1) Check lines and fittings for |eaks and danage.

(2) Install a pressure gage in each of the hard hydraulic |ines
between the roller jack cylinder and the directional control val ve nanifol d.

(3) Mnually operate the RALLER JAXK DOM | ever on the directional
control val ve.

(4) Check for a mninumpressure of 600 psi in the DOMIline and a
naxi numpressure of 50 psi in the UPline. Record the readi ngs.
DO P

(5) Repeat the test except operate the ROLLER JAXK up | ever on the
directional control valve.

(6) Install a pressure gage between the DOM port of the doubl e-
piloted check valve and the directional control nanifold.

(7) Mnually operate the ROLLER JAXK DOM | ever on the directional
control val ve.

(8) Check for a mninmumpressure of 600 psi at both ports. Record
the readings. DOM P

(9) Install a gage between the WP port of the doubl e-piloted check
valve and the directional control nanifold.

(10) Manual |y operate the RALLER JAXK WP | ever on the directional
control nanifold. Record the readi ng.

(11) Install a gage in each of the hydraulic lines between the roller
jack cylinder and the doubl e-piloted check valve. (perate the RALLER JAXK WP
| ever on the directional control nanifold and record the readi ngs.

DO WP

V-10



STAP Have instructor initial.

i. Dagnose the Mal function "Wnch WIl Not Wnd Qut (Renote and Manual )"

(1) Check the lines and fittings for | eaks and danage.
(2) Install a pressure gage at the test point on hydraulic |ine Ab.

(3) Hold the wnch cable taut, manual |y operate the WND QUJT | ever on
the directional val ve and check the pressure. Record the readi ng.

(4 Install a pressure gage on output port C3 on the w nch pressure
control val ve.

(5 Hold the wnch cable taut, manual |y operate the WND QUJT | ever on
the directional control val ve and check the pressure. Record the readi ng.
STGP  Have instructor initial.

j. Adjust the Mast Chai ns

(1) Adjust the inner nast chains.
(a) FRully extend the crossbeam

(b) Measure the di stance between the face of the crossbeamand
the center of the rear twst lock. Record the reading.

ST Have instructor initial.

(c) Check slack in rear nast chains. Record the reading.

(d) Take up slack in rear nast chains if necessary.
(2) Adjust the rear nast chains.
(a) FRully extend the crossbeam

(b) Measure the di stance between the face of the crossbeamand
the center of the rear twst lock. Record the reading.

ST Have instructor initial.
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k. Replace the @ ossbeam Gyl i nder

(1) Renove the right crossbeam chain.
(2) Install the right crossbeam chain.
ST? Have instructor initial.

. Adjust the O ossbeam Chai n Tube.

STAP Have instructor initial.
PEFERENCES,

T™ 2320- 10/ 11 and Suppl enent
TM 2320- 20/ 12 and Suppl enent
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